We have developed an empirical tight-binding model for use in molecular-dynamics simulations to study hydrogen-silicon systems. The hydrogen-silicon interaction is constructed to reproduce the electronic energy levels and vibration frequencies of silaue (SiH4). Further use of the model in the studies of disilane (Si&He) and of hydrogen on the Si(111) surface also yields results in good agreement with first-principles calculations and experiments.
Et t --Ep(1-+z)e, z = (r dp)/I"-where Ep -3.355 eV and dp - Table II with the experimental vibration frequencies.
Having established the model, we proceed to calculate the electronic properties, surface relaxations, and the phonon vibration frequencies of the hydrogenated Si(111) surface. We have chosen a slab in the (111) direction which has 12 Si layers in the case of the monohydride surface. Two hydrogen layers are added on the top and bottom of the slab (Fig. 1) The top-row figure corresponds to the hydrogen layer and the outermost Si layer. The second-row figure corresponds to the second Si layer, and so on.
